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(54) Catheter adapter 

(57) A catheter adapter (1 ; 56) comprises an adapt- 
er body (4; 57), a medical device securing means (5) for 
releasably securing and hermetically sealing the adapt- 
er body to a medical device (2), and catheter securing 
means (9) for releasably securing and hermetically seal- 
ing the adapter body to a catheter (3) of predetermined 
external diameter, the catheter securing means com- 
prising first and second rigid elements (1 1 ; 62) provided 
with confronting surfaces, and an operating device (8; 
58) adapted to urge the rigid elements towards one an- 
other, at least one of said confronting surfaces compris- 
ing longitudinal channel walls defining a channel, 
whereby the confronting surfaces combine together to 



define a close tolerance pathway (14,15,16) when the 
elements are urged towards one another by the operat- 
ing device, and an operating device retaining means 
(39; 59, 64) for retaining the operating device in an op- 
erative position, the size of the said pathway being such 
that in use a length of a catheter enclosed within the 
pathway is compressed and held by engagement of said 
rigid elements with the catheter, the operating device 
comprising seal biasing means (32, 33) by which a re- 
silient sealing element is also compressed against the 
catheter and urged against the adapter body to form a 
fluid seal therebetween whilst the operating device (8; 
58) is in the operative position. 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to a catheter adapter. 
The inventive adapter can assist in preventing bacteri- 
ological material passing into the sterile fluid pathway. 

BACKGROUND TO THE INVENTION 

[0002] Many medical procedures require the use of 
tubes or catheters to transmit fluids to or from the pa- 
tient. Some catheters can be inserted through natural 
orifices, but others are inserted through needles or other 
surgical procedures, where the catheter tip can be sited 
in sensitive and critical organs. 
[0003] The external ends of these catheters usually 
require adapters to be fitted so that medical equipment 
can be attached either for the collection or distribution 
of fluids. The adapter is required to have means for se- 
curely connecting to the catheter and to the medical de- 
vice with joints that seal against leakage. 
[0004] Epidural catheters, for example, operate in this 
manner, whereby a flexible plastics catheter is intro- 
duced through a needle into the patients epidural space. 
After insertion an adapter is fitted to the external end of 
the catheter which grips and seals against the catheter, 
the other end of the adapter having a luer lock connector 
for attachment to a drug delivery system. 
[0005] Drug bearing fluids can then be administered 
through the adapter and catheter into the patients epi- 
dural space. The security of grip, efficiency of use and 
the integrity of the sealing arrangements provided by the 
adapter are important for ensuring that bacteriological 
matter is not transferred through the adapter connection 
points into the catheter and epidural space, with serious 
implications for patient safety. 

[0006] Prior art epidural adapters generally employ a 
cylindrical soft resilient element, typically 5 mm outside 
diameter by 12 mm long, which is captive within the 
adapter, to seal and grip against the catheter. The cath- 
eter is located through the centre of the flexible element 
and most" commonly a screw cap is provided to axially 
compress the element. Because the element is exter- 
nally constricted by the connector body, when the ele- 
ment is compressed by the screw cap, the internal path- 
way of the element is contracted, gripping and sealing 
against the catheter. Because the axial force applied to 
the element is perpendicular in direction to the radial 
gripping force applied by the element to the catheter the 
mechanism is mechanically inefficient. As catheters are 
also of resilient material the element is required to radi- 
ally compress the catheter by a significant amount to 
achieve an effective grip on the catheter. Consequently 
the element requires a relatively large axial force and 
displacement to sufficiently deform the element to grip 
the catheter. 

[0007] Because of the dual function to seal and grip 



the catheter the size and material characteristics of the 
resilient element have to be selected to fulfil both re- 
quirements. 

[0008] The integrity of the catheter connection is de- 
5 pendent in part on how hard the screw nut is tightened, 
resulting in variable rates of sealing and grip, with the 
clinician not necessarily knowing the correct level of 
tightness required to achieve an adequate connection. 
Furthermore this type of connection gives no visible in- 
fo dication as to how tight or secure the connection is, and 
in circumstances where the connection had not been 
tightened enough, or had been accidentally released no 
warning of the condition is indicated by the adapter. 
[0009] As the luer lock connection to the medical de- 
15 vice is also a screw type locking action, when attempting 
to release the medical device the clinician may release 
the catheter connection by mistake. Under these cir- 
cumstances reconnection of the catheter would not be 
safe, and the catheter would have to be withdrawn from 
20 the patient, and a new sterile catheter inserted with the 
attendant cost of the procedure and the risk and distress 
to the patient. 

[0010] Furthermore the luer lock connector is such 
that external parts of the connector immediately adja- 

25 cent to the sealing faces are exposed to touch , and bac- 
terial contamination can easily build up around the con- 
nector hub. When breaking this seal to disconnect a 
medical device such as a biological filter the bacterio- 
logical material can be very close to the sterile fluid path- 

30 way, with the potential for infectious material being in- 
troduced into the sterile fluid pathway, especially during 
the reconnection of the medical device. 
[0011] We are aware of patent specification GB 
1505349. This discloses an adapter in which a length of 

35 flexible resilient tubing through which the catheter ex- 
tends is gripped between two hinged members that can 
be clipped together in an operative position in which a 
semi-circular retaining member is held against a local- 
ised portion of the resilient tubing. Again, the resilient 

40 tubing is relied upon both to grip the catheter and to ef- 
fect a seal therewith. 

SUMMARY OF THE INVENTION 

45 [0012] According to one aspect of the present inven- 
tion there is provided a catheter adapter comprising an 
adapter body, a medical device securing means for re- 
leasably securing and hermetically sealing the adapter 
body to a medical device, and catheter securing means 

50 for releasably securing and hermetically sealing the 
adapter body to a catheter of predetermined external di- 
ameter, the catheter securing means comprising first 
and second rigid elements provided with confronting 
surfaces, and an operating device adapted to urge the 

55 rigid elements towards one another, at least one of said 
confronting surfaces comprising longitudinal channel 
walls defining a channel, whereby the confronting sur- 
faces combine together to define a close tolerance path - 
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way when the elements are urged towards one another 
by the operating device, and an operating device retain- 
ing means for retaining the operating device in an oper- 
ative position, the size of the said pathway being such 
that in use a length of a catheter enclosed within the 
pathway is compressed and held by engagement of said 
rigid elements with the catheter, the operating device 
comprising seal biassing means by which a resilient 
sealing element is also compressed against the catheter 
and urged against the adapter body to form a fluid seal 
therebetween whilst the operating device is in the oper- 
ative position. 

[0013] Although it would be possible for only one of 
the rigid elements to be formed with a channel, prefer- 
ably both elements are provided with respective longi- 
tudinal channels that combine together, in the operative 
condition, to define the close tolerance pathway. 
[001 4] The elements desirably abut one another in the 
operative condition, but it would be possible for the el- 
ements to be spaced apart by a small amount. 
[001 5] In one embodiment of the invention the means 
for releasably securing and hermetically sealing the 
adapter to a medical device is a standard luer lock con- 
nection. 

[0016] The rigid elements are preferably provided 
with a plurality of transverse ridges protruding into and 
extending around, or partially around, the longitudinal 
channels such that when the elements are pressed to- 
gether the catheter enclosed within the pathway formed 
by the channels is locally deformed and gripped by the 
series of ridges. 

[0017] In one embodiment of the invention the oper- 
ating means comprises a screw type nut. 
[001 8] In another embodiment of the invention the op- 
erating means comprises a lever so arranged that when 
the connector mechanism is in the open position the le- 
ver arm is at an angle to the adapter body, and when 
the lever arm is rotated fully to secure the catheter it lies 
substantially parallel to the adapter body, the position of 
the lever arm providing indication that the catheter is 
connected. 

[0019] The releasable securing means is preferably a 
sleeve located around the adapter body and having 
means to slide axially within limits with respect to the 
adapter body, the sliding sleeve also having means to 
rotate the adapter body, the adapter configuration being 
such that when the lever arm is fully rotated to secure 
the catheter a spring acting agai nst the sleeve slides the 
sleeve over the end of the lever arm releasably securing 
the lever arm against the adapter body. 
[0020] The sleeve may engage with the medical de- 
vice to which the adapter is connected to form a shield 
around the luer lock connector. 
[0021] The sleeve around the adapter may be adapt- 
ed to engage with the medical device to which the adapt- 
er is connected to restrict movement of the sleeve thus 
forming an interlock stopping the release of the catheter 
connector 



[0022] Two adapters in accordance with the invention 
will now be described by way of example only, with ref- 
erence to the accompanying drawings. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] In the drawings: 

Figure 1 is a pictorial view of a first adapter in ac- 
10 cordance with the invention and shown in an open 
configuration; 

Figure 2 is a pictorial view of the adapter of Figure 
1 when connected to a catheter and biological filter; 

15 

Figure 3 is a longitudinal cross-section of the adapt- 
er of Figure 1 , taken on the horizontal centre line of 
the body, with the catheter connector open; 

20 Figure 4 is a view similarto Figure 3 but with a cath- 
eter and biological filter connected; 

Figure 5 is a view in section, taken on lines 5-5 of 
Figure 4; 

25 

Figure 6 is a view in section, taken on lines 6-6 of 
Figure 4; 

Figure 7 is a view in section, taken on lines 7-7 of 
30 Figure 4; 

Figure 8 is a fragmentary cross-sectional view tak- 
en on lines 8-8 of Figure 4; and 

35 Figure 9 is a longitudinal cross-section of a second 
adapter in accordance with the invention, with the 
catheter connector being shown open. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

40 

[0024] In the Figures, like features and components 
have like reference numerals. 

[0025] For the purpose of this description vertical is 
defined as the plane parallel to the axis of the lever pivot. 

45 [0026] For the purpose of this description the adapter 
is considered 'open' when the catheter connector is in 
the released position ready to take the catheter. 
[0027] With reference to Figures 1 to 8, an adapter 1 , 
for the connection of biological filter 2 and catheter 3, 

so comprises a rigid plastic body 4 having a standard fe- 
male luer lock feature 5 at one end, for connection to 
standard male luer lock feature 6 of filter 2. A rigid plastic 
lever arm 8 is pivotally attached at the other end of body 
4 to operate the catheter connecting mechanism 9. Mul- 

55 tiple grip grooves 56 are provided around lever arm 8. 
[0028] With the lever arm 8 at approximately 45 de- 
grees to body 4, the catheter connecting mechanism 9 
is in the open position allowing catheter access to adapt- 
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er 1 through opening 10 formed by two identical rigid 
plastic half collets 11, substantially contained within 
body 4. A suitable rigid plastic for collets 1 1 is a polycar- 
bonate. The collets are elongate and their confronting 
surfaces are formed with respective channels. 
[0029] When the connector is in the open position , as 
shown in Figure 3, the confronting surfaces of the half 
collets 11 are kept apart by spring arms 12' formed in- 
tegrally therewith, so that half collets 11 form a stepped 
cylindrical outer profile of which the larger and smaller 
ends respectively are contained by, and are of substan- 
tially the same diameter as bore portion 1 2 and bore por- 
tion 13 of a stepped bore in body 4. The junction be- 
tween smaller and larger diameter bore portions 13,12 
respectively define a step 1 3'. 

[0030] The close tolerance internal pathway formed 
by the longitudinal channels of the half collets 11 com- 
prises catheter access hole 10, frusto-conical lead-in 
section 14, catheter grip section 15 and parallel section 
1 6. At the catheter grip section 1 5, a series of ridges 31 
protrude into and around the respective channels. The 
radius of the pathway in the absence of said ridges 
would be substantially the same as the external radius 
of the catheter to be gripped, the collets 11 being in the 
condition where they mutually engage one another. Ac- 
cordingly, the ridges 31 deform the catheter, in the op- 
erative condition of the lever arm 8, to grip the catheter 
firmly. 

[0031] The diametral spacing between the ridges 31 
when the half collets 11 are apart, as in Figure 3, is suf- 
ficient to allow the catheter to pass freely along the path- 
way. 

[0032] Bore portion 13 of body 4 also locates '0' ring 
seal 17, and further bores 18 and 19 complete a path- 
way through body 4, bore 1 9 being of a smaller diameter 
to act as a stop for catheter 3. 

[0033] Part of the bore wall of bore portion 12 at its 
inner end is filled in to define horizontal flats 20 at both 
sides, as shown in Figure 7, the distance between the 
flats 20 being conveniently the same size as the diam- 
eter of the smaller diameter bore portion 1 3. 
[0034] Pivot holes 21 in both sides of body 4, have 
their vertical centre lines below the vertical centre line 
of body 4. Vertical slots 22 on both sides of the body 4 
centre line run into pivot holes 21 allowing access for 
drive pins 23 of the half collets 11 into the upper part of 
pivot holes 21. 

[0035] The lever arm 8 is substantially of a *C' shape 
section, with pivot pins 25 on the inside face of the side 
walls at its end. The pivot pins 25 and side walls are able 
to spring apart so that pivot pins 25 can locate in : and 
be retained by, pivot holes 21 of body 4. 
[0036] A groove 26 cut into pivot pins 25 contains the 
drive pins 23 of the half collets 11 , and a similar groove 
27 cut into pivot pins 25 contains pins 28 which are part 
of body 4 and are upstanding from the bottom face of 
pivot holes 21. 

[0037] When lever arm 8 is operated from the open 



position to connect the catheter, the pivot pins 25 rotate 
and faces 29 acts upon pins 23, forcing half collets 11 
further into body 4. As half collets 11 is pressed into body 
4, radius 30 comes into contact with shoulder 20' at the 

5 outer end of horizontal flats 20, and the resulting cam- 
ming action forces both half collets 11 together. The ridg- 
es 31 at the catheter grip section 15 locally distort and 
grip catheter 1 . The end face 32 of half collets 11 also 
compresses '0' seal 1 7 against face 33 and the catheter 

10 1 to form a fluid seal. End face 32 constitutes a seal 
biassing means. 

[0038] On completion of the operation, lever arm 8 lies 
parallel and substantially enclosing body 4, with stiffen- 
ing web 35 located in recess 36. Internal faces 37 of web 

15 35 form an interference fit with faces 38 releasably se- 
curing the lever arm 8 to body 4. 
[0039] When lever arm 8 is actuated to release cath- 
eter 1 , faces 34 of grooves 27 act against pins 28 to limit 
the movement of the lever arm 8 to approximately 45 

20 degrees to body 4. 

[0040] Sleeve 39 is located around and supported by 
body 4, shoulder 40 being a sliding fit within bore 41 . 
Hole 42 in shoulder 43 has square faces with radiuses 
at the corners, which engages with a similar shape on 

25 body 4, such that the sleeve 39 is free to slide axially, 
but is rotationally keyed to body 4. 
[0041] Round section 44 supports a compression 
spring 45 which acts against shoulder 40 and forces 
shoulder 43 against lugs 46. 

30 [0042] When lever arm 8 is actuated from the open 
position, face 47 comes into contact with edge 48 push- 
ing sleeve 39 clear, and allowing lever arm 8 to come to 
rest against body 4. Sleeve 39 is then clear to return 
against lugs 46 by the action of spring 45, enclosing the 

35 end of lever arm 8 within bore 49 and releasably secur- 
ing it. 

[0043] Adapter 1 is screwed into the luer lock connec- 
tor of filter 2 by rotating sleeve 39 which in turn rotates 
body 4, flutes 50 providing rotational grip to sleeve 39. 

40 Recess bore 51 engages over the filter luer lock con- 
nector part 52 enclosing and shielding a space 53 
around the internal parts of the luer lock connector. 
[0044] Furthermore face 54 of bore 51 and face 55 of 
luer lock part 52 limit the axial movement of sleeve 39, 

45 so that when adapter 1 is connected to filter 2 sleeve 39 
cannot be moved sufficiently to release lever arm 8 from 
bore 49. 

[0045] In a modification, not illustrated, the sleeve 39 
is dispensed with, and instead the free ends of the C- 

50 shaped portion are arranged to clip around the body 4, 
to retain the lever arm 8 in the operative condition. 
[0046] With reference to Figure 9, an adapter 56, for 
the connection of biological filter 2 and catheter 3, com- 
prises a rigid plastic body 57 having a standard female 

55 luer lock feature 5 at one end for connection to standard 
male luer lock feature 6 of filter 7. A rigid plastic open 
ended screw cap 58 is attached by screw thread 59 to 
the other end of body 57 to operate the catheter con- 
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necting mechanism 60. 

[0047] With screw cap 58 unscrewed by a small 
amount from body 57, the catheter connecting mecha- 
nism 60 is in the open position allowing catheter access 
to adapter 56 through opening 61 formed by two identi- 
cal half collets 62, substantially contained within body 
57. 

[0048] Body 57 has identical internal features to body 
4 of Figures 1 to 8 but without horizontal slots 22. Half 
collets 62 have identical features to half collets 1 1 of Fig- 
ures 1 to 8 but without drive pins 23. 
[0049] Screw cap 58 is screwed fully in forcing the half 
collets 62 into body 57. When the radius 30 of the half 
collets 11 engage step 70, defined by the outer end of 
flats 20, in body 57, the half collets 62 are urged rela- 
tively together to grip the catheter. Thus half collets 62 
grip and seal the catheter against body 57 in the same 
manner as adapter 1 of Figures 1 to 8. 
[0050] Face 63 of screw cap 58 comes in contact with 
face 64 to limit the travel of the screw cap 58 and half 
collets 62, when a predetermined axial load has been 
applied to '0' seal 1 7, so that when fully tightened screw 
cap 58 is releasably secured to body 57. 
[0051] '0' seal 65 is a secure fit inside recessed bore 
66, which, on connection to a male luer lock connector, 
provides a fluid seal to protect space 53 around the in- 
ternal parts of the luer lock connector. 
[0052] Although in the illustrated embodiments the 
collets 11 mutually engage with one another in the op- 
erative condition, it should be appreciated that it would 
be possible for the collets to be spaced apart by a small 
amount if desired in the operative condition. 



Claims 

1. A catheter adapter (1; 56) comprising an adapter 
body (4; 57), a medical device securing means (5) 
for releasably securing and hermetically sealing the 
adapter body to a medical device (2), and catheter 
securing means (9) for releasably securing and her- 
metically sealing the adapter body to a catheter (3) 
of predetermined external diameter, the catheter 
securing means comprising first and second rigid 
elements (11 ; 62) provided with confronting surfac- 
es, at least one of said confronting surfaces com- 
prising longitudinal channel walls defining a chan- 
nel, whereby the confronting surfaces combine to- 
gether to define a pathway (14, 15, 16) when the 
elements are brought towards one another charac- 
terised by an operating device (8; 58) adapted to 
urge the rigid elements (11) towards one another, 
an operating device retaining means (39; 59; 64) for 
retaining the operating device in an operative posi- 
tion, and in that said pathway is a close tolerance 
pathway of a size such that in use a length of a cath- 
eter enclosed within the pathway is compressed 
and held by engagement of said rigid elements with 



the catheter, the operating device comprising seal 
biasing means (32, 33) by which a resilient sealing 
element (1 7) is also compressed against the cath- 
eter (3) and urged against the adapter body (4, 57) 
5 to form a fluid seal therebetween whilst the operat- 
ing device (8; 58) is in the operative position. 

2. An adapter as claimed in claim 1 characterised in 
that the rigid elements are elongate and said longi- 

10 tudinal channel walls extend lengthwise of said 
elongate rigid elements (11). 

3. An adapter as claimed in claim 2 characterised In 
that the longitudinal channel walls extend for sub- 

15 stantially the full length of said one confronting sur- 
face and comprise a tapered lead-in portion (14). 

4. An adapter as claimed in any of the preceding 
claims characterised in that said channel walls 

20 comprise a plurality of transverse ridges (31) pro- 
truding into and extending around the longitudinal 
channel. 

5. An adapter as claimed in any of the preceding 
25 claims characterised in that said confronting sur- 
faces of both said elements are formed with said 
longitudinal channel walls which together define 
said close tolerance pathway. 

30 6. An adapter as claimed in any one of the preceding 
claims wherein the operating device retaining 
means comprises a sprung loaded sliding sleeve 
(39) adapted to releasably secure the operating de- 
vice in the operative condition. 

35 

7. An adapter as claimed in claim 6 wherein , when the 
adapter is connected to a medical device (2), the 
sliding sleeve (39) is prevented by the medical de- 
vice securing means from being moved to a position 

40 in which the operating device (8) is releasable. 

8. An adapter as claimed in any one of the preceding 
claims wherein the rigid elements are each provid- 
ed with an element camming formation (30), and the 

45 operating device is arranged to urge the rigid ele- 
ments axially against a body camming formation 
(20') provided on said body, the co-operation of the 
camming formations causing the rigid elements to 
be pressed together as the operating device is 

50 moved towards the operative position. 

9. An adapter as claimed in claim 8 in which said 
adapter body is provided with a stepped bore (12, 
13), and said element camming formation compris- 

55 es a rounded corner (30) on each of said elements 
(1 1 ; 62), and the body camming formation compris- 
es a pair of shoulders (20') defined by the outer ends 
of a pair of flats (20) in the larger diameter portion 
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(12) of the body bore. 

10. An adapter as claimed in any one of the preceding 
claims in which the operating device comprises a 
lever (8). m s 

1 1 . An adapter as claimed in claim 1 0 wherein the lever 
comprises a lever boss (25) provided with cut-outs 
(29) which receive trunnion pins (23) on the rigid 
elements, the lever boss being pivotally mounted in 10 
the adapter body. 

12. An adapter as claimed in claim 11 in which the piv- 
otal axis of the lever boss is positioned offset from 

the axis of said pathway. 1 5 

13. An adapter as claimed in claim 9 in which the oper- 
ating device is a nut (58) threadedly engaged with 
the body, the nut abutting with the rigid elements 
(62). ~ 20 

14. An adapter as claimed in any of the preceding 
claims wherein the resilient sealing element is an 
O-ring seal (47). 

25 

15. An adapter as claimed in claim 7 in which the med- 
ical device securing means comprises one part of 
a luer lock connection, and said sleeve is arranged 
to extend in use over the other part of the luer lock 
connection and to engage therewith to provide a bi- 30 
ological .shield. 

16. An adapter as claimed in any one of the preceding 
claims in which the adapter body is adapted to have 

a |uer lock connection with the medical device, the 35 
connection comprising a tubular extension (66) on 
said body (57) which engages around the medical 
device connection to provide a biological shield. 
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